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ARSINE INTOXICATION: A CASE OF SUSPECTED POISONING IN 
THE STEEL INDUSTRY* 


C. W. MuEHLBERGER 
A. 8. LoEVENHART 
AND 
T. S. O7MALLEY 


From the Department of Pharmacology and Toxicology, University of Wisconsin, 
Madison, Wis. 


UMEROUS instances of poi- pickling process consists in immersing 

| soning by arsine or arseniu- the steel sheets in a bath of warm, 
4 retted hydrogen (AsH;) may dilute acid for a short time. During 
be found in the medical literature. the acid treatment, hydrogen gas is 
Since 1815 a total of 247 cases are on evolved. ‘Three instances of arsine 
record, of which 50 (or 20 per cent.) poisoning arising from the pickling of 
had a fatal outcome. The toxic iron and steel products have been 
agent in practically all of these.cases previously noted. In 1864 Barker 
was produced during the interaction of (7) cited a mild case of arsine poison- 
metals and acids which contained ing resulting from the pickling of iron 
arsenic. Whenever hydrogen gas is castings in sulphuric acid. Legge 
generated in a chemical reaction where (40) later reported seven cases of simi- 
arsenic is present, a portion of the lar poisoning in the pickling of shect 
arsenic will be evolved as arsine. iron in arsenical hydrochloric acid. 
In the fabrication of sheet steel A more recent instance of arsine poi- 


products, the material is frequently soning (76) occurred in pickling steel 
66... 1.7 


pickied”’ in order to cleanse the metal at the Puget Sound Navy Yard i 


Vv \ l 
to remove the surface layer of 1927. Of three cases, one resulted 
or *‘mill scale’ (Fe3;0,). The fatally. 

At the present time, the pickling oi 
ieceived for publication Feb. 13, 1928. sheet steel constitutes an extensive 
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industry. Two factories of one large 
tin plate mill in the Chicago district 
pickle a total of 1,900 tons of sheet 
steel daily. An investigation of the 
hazard of arsine poisoning in a typical 
modern should 
therefore be of interest from the stand- 


The 


of arsenic poisoning which is reported 


pickling operation 


point of industrial health. case 
herewith led to a careful survey of the 
danger of arsine intoxication in this 
industry. 

[t should be borne in mind that iron 
steel 
arsenic as normal impurities, whereas 


and contain small amounts of 


certain other metals. such as tin and 


particularly zine, contain larger 


amounts of arsenic. Zine is violently 
attacked by dilute acids with rapid 
*1 


liberation of hydrogen gas. This rapid 


solution of the metal, toget he r with 


the copious evolution of hydrogen, 


. » | . . , ° . 
ereates an ideal situation for the for- 
mation of arsine. This possibly aec- 

ae , 
counts for the large proportion of 


arsine poisoning which have 


eases OF 
1 = ] — P 4, ‘ : 
heen observed as a result of the action 
of acids on zine. The arsenic content 
| tat a 
of commercial acids also varies 


siderably. Thus when the 


1: . y ] ° ] tg . 
qioxnide used in the manuracture ol 


+ n L 
‘) } ) rey?) ‘4 y* 
ained bi OL I aQi@= 


. ‘ = sa - . . - \ 6 . ] > 
senieal sulphide ores, the final proauct 
‘ . ° 4 7 . 
is contaminated with large amounts 

7 } 


ot arsenic. lf. On the other and, the 


sulphur dioxide is obtained by burning 
brimstone, which is always remarkably 


free from arsenic, the resulting acid 
is practically arsenic free. Since hy- 
large ly manuiac- 
salt 


} 
epends upon the 


erm 
AaC1a LS 
sulphuric 


A 


drochlorie 


tured from acid and 
7 


S arsenie content < 


amount of arsenic in the sulphuric 


} 


acid from which it is made 
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CasE REPORT 


I. B., alaborer, aged 39, was employed j; 


in 
the pickling room of a factory where’ heayy 
steel sheets were pressed into beams for 
automobile frames. 

piling steel sheets prior to pickling them in 
hot 5 per cent. sulphuric acid and later. 


His work consisted jp 


after they had been pickled and wash 
in re-piling these sheets. He was employ 
at this work for a period of nine mont! 
and during this interval was apparently in 
good health except for intermittent attacks 
of boils resulting from contact with oi! 

the crude oil which the pi 
steel had These oil 

may be largely prevented by washing an 





bath in 
been dipped. 


cleanly personal habits. He was discharg 
on account of lack of work and secured 


. . 
arop t1Io7 


employment as heater in a 
factory but worked only a few days 

; . eae re ry } 
he was again laid off. He then compla 


of a feeling of tightness across the e¢! 


Be he ’ 


diffeulty in breathing, and general 
ness. About two weeks after leavi 
work in the pickling room, he suffer 


attack of acute gastro-enteritis 


watery diarrhea, 


ized by vomiting, 


se ; 
cOllcKY pains. 


} , ,oa1114 
ne consul 


A week after this attack 


and complained of dysp 


yhvsician 


marked exhaustion, and diffeulty i 


ing. Huis skin was sealy and had a ps 


. 


rs ve. 
bronzed appearance. His conditio 
gressively grew worse and he was take! 
] : } 4h — . . 
hospital. Tremors and paresthesias 
vo pe ¢ — ai Ce sine 
muscies Of tne arms and iegs aeve 


= oy, en Pe i ’ hee ¢ 
bY paralysis and atrophy oO! 








muscles. There was complete paralysis 











the arms and legs, (contractures Ol 
} e 7 . 4 

muscles of the hands drew thein into 

ya ry 

Lln@ POs ltionNns. 


oye 
A transverse white 
5 | 





- 7 " . : +} 
was formed on eacn ol the nalis Of tne 

a . . 4 } *7 eB a ] 
and feet similar to that described by A 


++) in & case Of acute arsenic pols 


This condition is not characteristic 


; , : , : ee 
intoxication aione, but ire 


Senic 


: ] : y ] ~ - . | 
occurs 1n typhoid fever and in other dls 
Pcl - 
associated with severe prostration. 
time during his illness did he repo! 

Pee |. ' —s } 
turla, jaundice, or pains in the 


these are the most charactt 


‘ + <* ’ + , > a ve) pls 
tant symptoms oI! arsine pol 


“A 











ARSINIG POTSONING 


itv-four-hour specimen of urine 


fort V-siX days after he left his 


; 
Tier 


in the pickling room was found 


‘in O.77 me. of arsenic, while a 

y specimen taken 1S6 davs after he 
: pickling work contained 0.023 me. 
: ve months after the onset of the 
the skin pigmentation had = dis- 

a4 vear later the muscular atro- 

esis. and eontractures had begun 

In order to determine whether 


_ 


+) 7 


cs yh 


1? 


- condition eould have resulted 


e poisoning incidental to the 
) I | 7) l ( 17°¢ 1| OXICO] rig 
rocess Was Mac 


* COC ESS 


PICKLING 


<tee| sheets prior LO pressing, 


ed from a eoating of mill 


pickling in 5 per cent. sul- 
id heated to ISO°F, The 
icked in piles weighing about 
which the Individual sheets 
ted trom each other by the 
()] heavy wires of acid re. 
OV. This permits the pick- 
oO aet on all surtaces of each 
hains of acid resisting alloy 


d around these piles of stee! 


‘ . | ] | 
Cabs oO an overhead crane th 


steak _ GACpos CC I thie an 

Here it) remains tol 
Mtv minutes Phen the bun- 
et steel is again picked up by 


) ? ry), 7 ’ ‘ ’ ? 
lhe Into one contaimimng 
f ] ] 
a C SOC SOUT ()]) md nna 
I t] 
To ? 
Cute () ] tt hi 
} } 
! rao roa ¢*h Wipe)’ T rye 
+ 
| () (}) ? ()1 Wig) - 
’ 
( I sf) ~ are re} () ( 
=f 1 ) { ~ 
()? ) (>? hye) ¢ »*) (\? 
~ })e*) ()!7 ~ t 1}"] hyper 
= ] ) Lforce’) rye) ~ ? lT)- 
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from skin eruptions (oil furunculosis 
there had 
been no complaint of illness prior tO 
that of H. B. 


worked in_ this 


and oceasional headaches, 


Some of the men had 
pickling room for 
from three to four years. The pick- 
line room had been in operation about 
Twenty vears without i single ease of 
arsenical poisoning having occurred. 
The two pickling tanks are made of 
wood and are 27 feet long, 3 feet wide, 


-_— 


and 59 inches deep. They are sel 
Into pits so that only 24 inches of the 
tank extends above the floor level. 
The tanks are fitted with copper coils 
tor low pressure steam heating. <A 
wooden plug Al the bottom ot each 
tank permits drainage Of its contents 
Into a sewer A good idea of the 
arrangement of the pickling Poor 
may be obtained trom Figure | 
Samples of the dilute aeid in the 


pickling tanks are removed from tines 


phuric acid present is determined by 


i 


titration Additions Ol eoneentrarted 


) ] ] 
9% per cent Sulphur eld tron 
i i 
| ] 4 4 | 
hIeasulryng tTikKs (* () (pLLT STC a 
] } 
PDICKIINY POO! yr tigheee (*()] Dressed 
| ) ’ 7 T , 
di’ Through () Dilpes ! ) f Pick- 
} ] ) 
ng tant By this means the concen- 
+ ; ‘ 1 
tration of tree sulphuric acid in the 
] 1) | 1 ’ ? 1 
bie c eee SQL LO ~ rALTICA ned ( (ym 
a 7] } 4 
TO) ) | }¢ CO] hye @rrothl “L]iT po ( 
, , 
resulting POT T Tie CTV)? () imal ( (} 
4 | > ‘ 
()? a .. (> «y) 1(] af ? r; ~ ea ’ 
1 
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thirty-six hours. After draining the bons, and a very faint trace of a) 
spent pickling acid, the hot tank is As the bubbles arise from the 














hia. 1. The piekling room. The two tanks on the left contain pickling acid. hh 
left foreground is a pile of sheet steel with wire separators in place. Along the wa! 
the baekground are the dilute caustie tank. the erude oil tank. the oil drain rack 
bundle of steel, draining), and the unpiling racks. Hl. B. worked in the position « 
nearest man at the unpiling rack The tank of wash water is out of the picture 
left background, 


flushed out with cold water from oa they produce a fine spray or mis 


hose. A workman then goes into the small particles of liquid. These 
tank with a shovel and a bueket and — ticles of acid solution produce a s 
removes the sludge whieh has collected. smelling fo@ or haze, which, th 
This residue consists ehiefly of mill not particularly irritating, gives 
scale (fe,0,), dirt, rust, and small pickling room its characteristic 

particles of steel. In order to prevent the carryvil 


During the pickling process, small acid liquor into the room by 
bubbles of gas arise in the pickling evolved gases, the pickling soluti 
tank as a result of the interaction of — covered with a thin layer of ¢ 
the acid and the metal. This gas shavings or a patent compound v 
consists primarily of hydrogen but also | presumably suppresses — the 
contains some hydrogen sulphide, sul- | formation. During the winter mi 


phur dioxide, unsaturated hydrocar- and in stormy weather, when th 
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iows and roof ventilators in the pick- 


| 


ling room may not be opened, forced 
ventilation at the rate of 55,000 cu. 
+. of air per hour per person is sup- 
nlied by fans. During fair weather, 
natural ventilation through doors, 
windows, and skylight ventilators was 
supplied at a rate of at least 100,000 
u. ft. per hour per man. 

A daily average of 390 tons of steel 
is pickled in this factory. 


CHEMICAL ANALYSES 
The sulphuric acid which is used in 
the pickling process is made by the 
chamber process from crude sulphur or 
jimstone. Such acid is known to be 
very low arsenic content. Analysis 
of a typical product showed it to 
contain 93 per cent. sulphuric acid 
and 0.2 part per million of arsenic 
trioxide. When this acid is diluted 
to 5 per cent. strength, the arsenic 
concentration of the dilute acid be- 
comes 0.0108 part per million. The 
steel which was pickled was found to 
vary in arsenic content between 0.0055 
per cent. and 0.011 per cent. 
The waste pickling acid at the time 
s dumped into the sewer was found 

» contain from 0.2 to 0.42 part per 
million of arsenic trioxide. This repre- 

his an average increase in arsenic 
content of thirty times that of the 
original fresh pickling solution. 

An experiment conducted by the 
ate Dr. J. A. Wesener is of great in- 
erest in elucidating the relative im- 
portance of the arsenic in the acid and 
' that in the steel, in the formation 
ol arsine during the pickling operation. 
Wesener found that on completely 
issolving a piece of steel at 188°F. 
with 5 per cent. arsenic free sulphuric 
acid, the arsine evolved represented 


only 2.5 per cent. of the total arsenic 
contained in the steel. This accounts 
for the enormous increase in arsenic 
concentration in the pickling solution 
between the time it is first used and 
the time it is dumped into the sewer. 

Samples of known volumes of air 
from various parts of the pickling 
room were bubbled through a solution 
of lead acetate to remove hydrogen 
sulphide and subsequently through 
dilute silver nitrate solution to ab- 
sorb any arsine. The silver nitrate 
solution was then analyzed for its 
arsenic content by the usual modified 
Gutzeit procedure. 

A sample of 25 liters of air taken 
over a period of eighty-one minutes at 
a point 6 inches above the surface of 
the pickling tank during the pickling 
of bundles of steel sheets was found to 
contain 0.006 mg. of arsine. 

A sample of 473 liters of air taken 
at a point about 10 feet from the near- 
est pickling tank where H. B. worked 
at unpiling pickled steel sheets was 
found to contain less than 0.001 mg. 
of arsine, which is the limit of sensi- 
tiveness of the analytic method. 

To determine whether or not there 
was any hazard to the workman who 
descended into the empty pickling 
tank to shovel out the sludge, a sample 
of 27 liters of air was taken at a point 
3 feet from the bottom of the empty 
tank. ‘This was about in the position 
of the head of the workman while he is 
shoveling. The shoveling operation 
required ten minutes and so the sample 
was taken during thisinterval. It was 
found to contain less than 0.001 mg. 
of arsine. 


Mice were exposed for ninety-six 


hours continuously in the pickling 
room at the point where H. B. worked 
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(about 10 feet from the nearest pick- 
ling tank). These mice were placed in 
metabolism cages so that the urine 
could be collected and examined for 
hemoglobin. After four days’ expo- 
sure, there was no evidence of hema- 
turia. ‘These mice were then killed 
and their bodies, as well as those of the 
control animals which had been kept 
in the office of the factory, were each 
found to contain less than 0.001 mg. 
of arsenic trioxide when analyzed by 
the Gutzeit method. 


DIscUSSION 


[In all the previously recorded cases 
of arsine poisoning resulting from the 
pickling of iron or steel, the arsenic 
has been traceable to the acid used. 
Inasmuch as only a small fraction of 
the metal is dissolved in the process of 
pickling and according to Dr. Wese- 
ner’s experiment only a small per- 
centage of the arsenic in the dissolved 
portion is volatilized as arsine, the 
small arsenic content of the steel is 
not of material importance. Since 
the arsenic concentration of the pick- 
ling acid is of major importance in the 
formation of arsine, it is obvious that 
the acid used should be as free from 
arsenic as practicable. In Legge’s 
the acid contained 0.035 per 
cent. of arsenic trioxide, while in the 
Puget Sound Navy Yard cases the 
acid in the pickling tank was found to 
contain 0.05 per cent. of arsenic tri- 
oxide. 


Cases 


These represent concentrations 
of arsenic at least 1,000 times as large 
as any observed in the pickling tanks 
tested in this factory. 

From the analyses of materials 
used in the pickling room of the fac- 
tory in question, it seems highly im- 
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probable that the traces of arsine pro- 
duced could be responsible for the 
condition of H. B. This conclusion js 
rendered more certain by the fact that, 
although he was obviously suffering 
from the effect of an arsenical jn- 
toxication, none of the highly charac- 
teristic symptoms of arsine poisoning 
(hematuria, jaundice, anemia, and 
pains in the back) were exhibited, 
The length of time elapsing between 
cessation of work in the pickling room 
and the onset of the illness indicates 
that the traces of arsine in the pick- 
ling room could not have been the 
source of the intoxication since arsine 
always produces immediate effects. 
Arsine very rarely has a violent ac- 
tion on the peripheral nervous system 
similar to the polyneuritis of H. B. 
In the cases of arsine poisoning in 
submarines reported by Dudley (68) 
there were definite paresthesias, but 
in only one case (64) has polyneuritis 
with loss of function been reported 
following The 


were 


arsine intoxication. 
symptoms in this latter case 
mild compared with those of H. B 
Unpublished experiments performed 
under the direction of one of the 
authors (A. 8. L.) have shown that 11 
requires 120 minutes’ exposure to a 
concentration of 0.16 mg. of arsine 
per liter of air to produce death in 
dogs. With half of this concentration 
of arsine, it required twice the length 
of exposure. If one assumes that the 
time required to produce death con- 
tinues to increase in inverse ratio to 
the arsine concentration, it would re- 
quire nearly two years’ exposure at 4 
concentration of 0.000002 mg. of ar- 
sine per liter, which was the amount 
present at the point where H. B. 
worked. Such a simple relation of 
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soncentration to time of exposure could 
not hold for thissmallamount. When 
‘he amount of poison to which a per- 
<on is exposed becomes sufficiently 
-mall, the body is able to withstand its 
offects for an indefinite period. 

The fact that H. B. was still excret- 
arsenic at the rate of 0.77 mg. 
arsenie trioxide per twenty-four 

hours forty-six days after leaving work 
in the pickling room and 0.023 mg. 
i140 days later, indicates that this 
arsenic was not acquired in the pick- 
ling room. Wignall (71) has shown 
that arsenie is very rapidly excreted 
in the urine following arsine intoxica- 
tion. In five cases of acute poisoning 
he showed that the arsenic concentra- 
tion of the urine fell from an average of 
26 mg. of arsenic trioxide per liter 
mmediately after the onset of symp- 
toms, to a concentration of 0.1 mg. of 
arsenic trioxide per liter (the limit of 
sensitiveness of his chemical test) 
thirty-four days later. 

With this knowledge of the rapid 
excretion of arsenic in the urine fol- 
lowing arsine intoxication, we can 
readily see that if H. B. were still 
excreting 0.77 mg. of arsenic trioxide 
on the forty-sixth day, the amount 
which he must have had stored up in 
his body when he left the pickling room 
would have represented a ridiculously 
high tolerance toward arsine. On the 
other hand, to have been the only one 


of twelve workmen to have suffered 
from the traces of arsine in the pick- 
ling room, H. B. must have been highly 
susceptible to arsine. If H. B. re- 
ceived his arsenic in the form of ar- 
sine, which is the only way he could 
have received it incidental to his work 
in the pickling room, we are forced to 
assume that he was very hypersuscep- 
tible to the action of this substance and 
at the same time exceedingly toler- 
ant to it. This reduces the proposi- 
tion to an absurdity. 

It seems almost certain that H. B. 
received arsenic by mouth about the 
time of the attack of vomiting and 
diarrhea and that this acute intoxica- 
tion led to the multiple neuritis. 

In conclusion it may be stated that 
in the pickling of iron and steel prod- 
ucts, as now carried on, there is no 
danger of arsine poisoning so long as 
the pickling acid used is free from 
arsenic. The purchase of pickling acid 
should be made on specifications limit- 
ing the arsenic content to 1 part per 
million, and each shipment of acid 
should be analyzed for arsenic to guard 
against arsine intoxication. Records 
of such analyses should be kept for 
future reference. Inasmuch as com- 
mercial sulphuric acid containing less 
than 1 part per million of arsenic 
trioxide is obtainable at very reason- 
able cost, arsine poisoning in the pick- 
ling industry is inexcusable. 
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SOME CLINICAL AND PATHOLOGIC OBSERVATIONS ON SILICOSIS 
IN ONTARIO* 


ANDREW R. RippEtu, B.A., M.B., D.P.H. 
AND 
H. E. RorHwe tu, B.A.Sc. 


URING the past two and a 
half years, studies of the pathol- 
ogy produced in the chest by 
the inhalation of dust, particularly 
‘he condition known as silicosis, have 
been carried on by the Division of 
Industrial Hygiene of the Ontario De- 
nartment of Health. In these studies, 
the Division has had invaluable assist- 
ance from the Tuberculosis Division 
‘the same Department. 
in the course of these studies 1,487 
men have been examined clinically, a 
tereoscopic X-ray film has been pre- 
pared on each man and this film read 
in conjunction with the clinical exami- 
nation. Nineteen pairs of lungs ob- 
ined at postmortem examination 
were studied. The percentage of silica, 
estimated as SiO», in the ash of each 
lung was determined. A certain num- 
ver of lungs were sectioned and micro- 
scopic studies prepared from them. 
Some of these pathologic specimens 
were obtained from men who had 
previously been examined clinically 
} that it was possible in these cases 
unk the peculiarities presented at 
utopsy with the clinical examination. 
The men examined were workers 
dusty trades, most of whom were 
“xposed to dust containing silica. The 
‘eW exceptions are included in this 
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report and were studied as controls. 
The majority of these men were 
miners. The various occupations 
represented were mining, quarrying, 
stonecutting (granite and marble), 
sandblasting, grindstone operating 
(sandstone wheels’ and artificial 
wheels), smelting, molding, and iron- 
working (blacksmithing and wrought- 
iron work). All these operations in- 
volve the operator in exposure to dust. 
Silica is present in all these dusts ex- 
cept that produced in marble cutting, 
in operating artificial grindstones, and 
in wrought-iron work. All but these 
last-mentioned operations were found 
to produce silicosis. 


LEGAL CLASSIFICATION OF CASES OF 
SILICOSIS 


The cases reported below are clas- 
sified in accordance with the classifica- 
tion in use by the Miners’ Phthisis 
Medical Bureau of South Africa. For 
the application of this classification 
we are indebted to Dr. J. M. Smith of 
that Bureau who visited Canada in 
the spring of 1927. Dr. Smith per- 
sonally reviewed the majority of the 
roentgenograms of this series. 

This classification differs from that 
in general use in the United States for 
describing the roentgenologic stages 
of silicosis—7.e., first, second, and third 
stages as described by Lanza, Pan- 
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others. It is used essen- 
tially as a basis for the payment of 
compensation in connection with the 
the been 
adopted by the Workmen’s Compen- 


coast, and 


mines on Rand and has 
sation Board in Ontario as the stand- 
Under it, the 
condition is divided into three legal 


ard for this purpose. 


stages, ante-primary, primary, and 


secondary. ‘the Act reads as follows: 


A person shall for the purposes of this 
Act be deemed to have or to have had sili- 
cosis,— 

1) In the ante-primary stage, when it is 
found by the Board that the earliest detect- 
able specific physical signs of silicosis are 
or have been present, whether or not capac- 
ity for work is or has been impaired by such 
silicosis; 

2) In the primary stage, when it is found 
that 


physical signs of silicosis are or have been 


by the Board 


definite and specific 


present, and that capacity for work is or has 
been impaired by that disease, though not 
seriously and permanently; 

3) In the 


found by the Board that definite and specli- 


secondary stage, when it is 


fic physical signs of silicosis are or have been 
present, and that capacity for work is or 
has been seriously and permanently im- 
paired by that disease or when it is found by 
the Board that tuberculosis with silicosis is 


or has been present. 


It will be noted that 


stages provide for diagnosis both dur- 


these legal 


ing life and at autopsy. Diagnosis 
during hfe comprises the results of 
clinical examination including X-ray. 
which is 
both 


cood 


warranted 
the 


Roentgenograms of 


No diagnosis is 
not based on results of 
methods. 
technical quality are essential. 

Stage.—The X-ray 


appearances presented by the ante- 


Ante-Primary 


primary stage are characteristic of 
the The hila 


markings are more pronounced. In 


condition. and linear 


THE JOURNAL OF INDUSTRIAL HYGIENE 





4 


addition, small rounded nodular 
shadows can be made out in the lung 
fields. ‘These appear on the branching 
shadows cast by the linear markings 
and between them in what would 
otherwise correspond to clear lung 
tissue. This ‘mottling’ is 
evenly distributed 
both lung fields. 


more or 
less throughout 
Sometimes there are 
many nodules present, sometimes few. 
[t has been found that the cut sur- 
face of the lung taken from a person 
whose presents this 
mottling shows small pigmented nod- 
ules in the lung tissue. 


roentgenogram 


These nodules 
vary 1n size and may be as small as | 
mm. in 


diameter. small] 


fibrosis. It 


They are 
areas of has been arbi- 
trarily decided that this fibrosis must 
be palpable on the cut lung surface 
before the condition is considered to 
be silicosis corresponding to any legal 
stage of the disease. Fibrosis which 
can be demonstrated by microscopic 
sections of the tissue but is not demon- 
strable in the gross specimens, both 
by sight and by touch, is not con- 
sidered sufhiciently specific to warrant 
diagnosis. ‘There appear to be definite 
“selective areas’? where this nodula- 
tion appears early and is more marked. 
Such areas are the inner and middle 
zones around the lung roots, especially 
on the right side. 

Primary Stage.—Iin this stage, the 
the 
the 


The individual nodu- 


roentgenogram presents same 


general appearance as in ante- 
primary stage. 
lar shadows are, however, larger and 
there are more of them. The nodules 
appear more in the clear areas and less 
The hila and 
linear shadows are less in evidence. 


on the linear shadows. 


Secondary Stage.-—The picture pre- 
sented by the secondary stage of pure 
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silicosis 1s an exaggeration of the fore- 
going. ‘The nodules are still larger, 
are more densely packed, and corre- 
spond obviously to massive fibrous 
replacement of lung tissue, with the 
hila and linear markings generally not 
inevidence. As indicated by the legal 
definition, silicosis in any stage, defi- 
nitely complicated by tuberculosis, is 
classified as secondary. ‘To this cate- 
gory should also be added the cases in 
which the fibrosis is so widespread and 
dense that the corresponding shadows 
in the roentgenogram have not the 
mottled characteristic. In these cases, 
it is often difficult to say, except by 
observation and clinical examination, 
that tuberculosis is not present. This 
point can be settled postmortem, and 
frequently only then. 

The foregoing description refers to 
typical silicosis. Certain atypical cases 
are frequently encountered. One is 
forced to this conclusion as a result of 
autopsy findings and roentgenograms. 
In certain instances, the result at au- 
topsy has been considered in connection 
with clinical findings. In some cases 
in which tuberculosis cannot be demon- 
strated, the mottling generally seen in 
the roentgenogram is not in particu- 
lar evidence but seems to be replaced 
by a general hazy density appearing 
in the situations usually associated 
with mottling. 

It should always be kept in mind 
that the legal classification referred to 
is based not only on X-ray diagnosis 


. 
\ 


it also on clinical signs and symp- 
toms. ‘Thus in placing a case in the 
proper category both are considered. 
For example, a case in which the 
roentgenogram indicates the early 
stage but in which there is disablement 
and poor physical condition with no 
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other cause than silicosis to account 
for the disablement would not be con- 
sidered ante-primary but either pri- 
mary or secondary as the condition 
warranted. Where silicosis is present 
and there is also definite tuberculosis, 
the case is always secondary. 

Among the 1,487 workers examined 
in the course of this survey fifty-three 
had silicosis in the ante-primary stage, 
sixteen in the primary, and eleven in 
the secondary. In addition, thirty- 
seven persons in whom silicosis could 
not be demonstrated were found to 
be suffering from tuberculosis. 


Dust Exposure AND Dust IN LUNGS 


The dusts to which the foregoing 
workers were exposed were from vari- 
ous operations and contained various 
amounts of silica. ‘The dusts were not 
subject to analysis but in most cases 
the substance which was responsible 
for the dust was analyzed as to its 
silica content; this varied from 2 to 99 
per cent., estimated as SiQ.. ‘The 
lowest amounts that were found in 
this survey to be involved in the pro- 
duction of silicosis were from 10 to 
14 per cent.; the highest, 99 per cent. 
Where conditions were comparable 
i.e., among the miners—the number of 
cases discovered varied with the silica 
content of the materials (rock) worked. 


Estimation of Silica in Lungs 


Istimation was made of the _ per- 
centage of silica in lungs obtained at 
autopsies from workers, some of whom 
were employed in occupations involv- 
ing exposure to silica dust and some in 
occupations where there was either 
no exposure or where the amount of 


SOAS te 


RL 


~~ eh 


9 sneladinte 





mm en ee eR eed 








ee 














150 
silica was small. Thus nineteen pairs 
of lungs were examined—fourteen from 
persons who were exposed to silie: 
dusts in their occupations, and five 
from those whose work did not involve 
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The method of analy- 
sis was as follows: 

From 50 to 450 gm. of wet lung 
(dried towel after removal 
from formalin solution) were weighed 


such exposure. 


with a 


OF LUNGS FOR SILICA CONTENT 


REMARKS 


Worked in 


4 ] 
tor 4 


crushing room in quartz quarry 
asons Of 6 months each. Died o! 
Normal. 
Normal. 


City dweller. 


Driller for 


r years. ~-1e€d Oj Lilc OSs] 
Sand blaster for 15 vears Pina a 
Mana it ster tor 09 Years. iv1eCd OT SLLICOSILS 
ral] Pap 17 - rr); P sme 
UWrilling, ete., for 17 vears. Died of sili- 


cosis and tuberculosis. 


vorker (marble, ete.). Killed. 


Stone 


rr 2th: 1} ; 
Drilling and blasting for 7} 


«=f 
ate slilca exposure. 


rT. 


Uriller for 16 years. 


Mar 


CULOSIS. 


Mue 


1+ 4 » € » €) ’ —_ 
ile cutter for ZU vears. | 


‘er for over 3 years. Killed. 


Driller for 8 years in mines of low silica 


content. Died of myocarditis. 
Driller underground for8 years. Fractured 


‘7 ’ . . ce > wey 
Slight silica exposure for6 years. ivilled 
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icated with tuberculosis 
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Died of pneumonia. 





























STLICOSIS 


nto large porcelain evaporating dishes 
ind dried in an eleetrie oven at 100 to 
lO7°C’. for forty-eight) hours. The 
veight of dried lung was observed anc 
he sample was then transferred tO a 
ared platinum dish and carefully 
onited. The ignition was completed 
n a muffle. The dish and contents 
vere weighed and the amount of ash 
vas noted. If the ash was small, the 
vhole portion was fused with sodium 
arbonate. If the welght of the ash 
xceeded 3 gm., it was mixed up and 
l-gi. portion fused with sodium 
irbonate im oa platinum crucible. 
In some instances, a fusion mixture, 
odium and potassium carbonate, was 
ised. lt was thought best to use 
odium carbonate alone ads SOM sili- 
ates require a higher fusion tempera- 
ure than that obtained with the fusion 
uxture.) The eontents of the eru- 
tble were then transferred to a 250- 
.c. BYTCX beaker and the melt. dis- 
solved with hot distilled water. fol- 
owed by hydrochloric aeid. The 
ntire volume was then taken down to 
lrvness and baked at 120° to 130°C 
vernight In) cit) eleetrie OVeTI. (on- 
Crt rated hvdrochlorie aed Was added, 
hen water, ana the solution heated LO 
boiling. The white residue was_ fil- 
fered off, washed with hot distilled 
vater, and dried for two hours al 
lO5°C’. Tgnition ina platinum erucl- 
I followed ana the erueible and COl- 
ents were weighed. A few drops ot 
oneentrated sulphurie acid and 10 
O 1) ec.e. of hvdrofluorie acid Were 
dded. The erueible was heated. at 


st over a low flame and after vola- 


] 


ization ot the acids OVeT a \Iéker 
tuirher. [1 was then cooled ana 


relghed, and the percentage Of S10). 
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The results presented in ‘Table 1 
are from estimations of selected areas 
of the lungs and in general represent 
the sihea content of the more fibrosed 


AavTeAaS., 
lL ISCUSSION 


The lungs previously referred to 
have afforded an opportunity to study 
the pathology of the condition as well 
as vielding material for chemical analy- 
sis. Some of the specimens were Oob- 
tained from men who had been 
previously examined and through 
them it has been possible to link the 
clinical and the X-ray findings with 
the pathology as pre sented. 

It is not the Purpose of this paper lo 
do other than diseuss several interest- 
Ing points that have eome out ot these 
studies and to endeavor lO illustrate 
them 1y\ reference to specie Cases. 
The general pathology of the condi- 
tion has been amply deseribed many 
times before this. 

No. definite ease of either ante- 
primary or primary silicosis has been 
studied) pathologically by us. Such 
Cases come TO AaULOpsy only as the 
result of aeeident or as the result of 
death from some cause other than 
stheosis. The material to hand in- 
cludes, however, one specimen the 
microphotograph 11) io | from oa 
eereen previously examined, whose Con- 
dition was approaching thie earher 
stave. 

The roentgenogram im this” ense 
showed bila which were dense and 
widened. The linear hiarkings Were 
prominent, espe cially those correspond- 
ing to the deseendine bronehi, and 
Were bended along ther COUPSECS PAalT- 


ticularly cul the Yomts Ot branching. 


The lungs here showed some thicken- 
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Ing Of the pleura with a few adhesion of mottling. ‘These pigmented areas 
tags. ‘They were air holding through- were not palpable. Microscopic sec- 





haa. | Note the aggregation of pigment about the 
Vessels: the pigment filled eells 1t) and about the vessels 
and alveoli; the invasion of the alveolar septums with 
fibrous lissties and t hye eolleetion oft blood eells 1) the 


aly oly aMmOnYe whieh are seen the pigment holding eells 





heya, » Note thi CN\TODST VE erowth >] fibrous lIS- 


sue tending to grow in whorls: also the heava deposi- 
fron of plement partireles 
out and floated in water. The tra tion showed besides normal lung tissu 


cheobronehial lvinph glands were dark many areas where the interstitial tissu 


in) eolor, and finn. Some Were fibrosed. ()] the alveolar walls Wiis mecrensed 
The lung eut with considerable resist- and also much general fibrosis follow- 
ance and the cut surface showed much = ing the lymphaties. Throughout. th 


emphysema ana many pigmented Arenas seetion were seen manv pigment yran- 




















STLTCOSTS 


les. Mueh of this pigment was con- 
sined in endothelial cells. “The sili- 
‘otic content of this lung Is. given 
inder No. 753 in ‘Vable 1. 

ligure 2 is a microphotograph of a 
section of lung from a case whieh it is 
elt may illustrate those previously 
eferred to as atypieal.  Unfortun- 
itely no examination was made be- 
ore death in this case. “The man from 
vVhom these lungs were obtaimecd died 
f uneomplieated silicosis. No other 
‘muse Of death could be demonstrated 
These lungs were larger and heavier 
han normal. The pleura was 


hickened and showed adhesion. ty 


O's 
fhe lungs sank when placed in water 
though they appeared air holding 
hroughout. “They cut with very 
narked resistance and erating of the 
nite. The tracheobronchial olands 
vere thick and fibrosed., ‘| he Cul Sur- 
aceshowed much pilgment, emphysema, 
ind innumerable, minute, dark fibrosed 
reas throughout, especially im the 
middle and lower thirds. No definite 
odules could be paltpated but the 
vhole tissue felt firm and resistant as 
hough combined with rubber. Close 
nspection showed the alveol dilated 
ind surrounded by dark, dense tissue. 
The microscopic section showed mas- 
ive replacement of normal lung tis- 
ue by fibrous tissue containing much 
wgment. The alveoli were dilated, 
heir walls were thiekened, and in 
OMe Cases Were fibrosed., ‘| he alveol 
ntained endothelial cells filled) with 
igment. Many “heart failure’ cells 
ere seen throughout. The interstt- 
al tissue contamed young blood ves 
Is surrounded by endothelial cells 
led with plgment. The blood) ves- 


Is Were sclerosed. The ‘OUT ot 


DOrOuUs tissue and pigment Was grenter 
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in the neighborhood of the blood ves- 
sels. The chemieal findings are given 
in ‘Table 1, under No. 985. 

Migures 5, 4, and 5 illustrate series 
from examined cases. ‘They are in- 
eluded to show the X-ray appearance 
and the corresponding pathology. 

igure 3 is interesting. This is from 
a secondary case. “Phe man died ot 
SILICOSIS complicated hy tubereulosis. 
‘| he rOeCHTVeCNOLTAMN Is il evood example 
of the appearance of primary silicosis. 
The mottling is moderately large and 
widespread. ‘The cut of the gross 
specimen illustrates the corresponding 
mottled areas in the lung tissue. These 
areas were densely fibrosed and palp- 
able. ‘The heht-colored nodules are 
tuberculous foer; their position can be 
noted and also the emphysema show- 
Ing throughout the specimen The 
pleura In) this Cuse Was thickened, the 
lings appeared normal im size, they 
were slightly heavy but floated in 
water. They cut with resistance and 
orating. \Lieroscopie section (See ig. 
4) showed some areas of almost normal 
lung tissue. “The alveoli in these areas 
eontaimed large phagocytic cells filled 
with fine pigment granules.  Inter- 
spaced with these areas Were others 
In Which the normal strueture was 
obliterated by dense fibrosis. The 
fibrous tissue was seen occupying the 
tlveolar walls where sueh could be 
identified, I could be seen in) SOTTO 
places budding out ito alveoli, in 
others surrounding alveoli indicating 
how obliteration would eventually be 
sccomplished, The fibrosis and pig- 
mentation were also marked in) the 
neighborhood of blood vessels and 
bronebt. 

No. L040 in Pable | indicates the per 


CentlLiagve Ol silien it) the ash of this lung. 
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Patient died of silicosis complicat 
with tubereulosis. Note the medi 
and coarse mottling distributed throug! 
out both lung fields 


Note the emphysema; the 
pigmented nodules SCul 
tered throughout: ana thy 


tuberculous foe). 


eEspechs 
beneath the pleura 




















Note the massive. {il 


nding to grow in whorl 


ntion: the pigment and 


cles seattered throughout 


eCerTiOon Nluch of the migmenhl 
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collected im thi neigh 


mod of thre blood \ ¢ f 


prcul 


t hye 





Patient died ot uncomplicated 
SsIHCOsIS: Note the dense shadows 11) 
the upper two-thirds of the lung 
fields; and the distortion and peaking 
of the diaphragm on the right side 


Note the corresponding 
dense fibrosis: the thick 
ened pleura: ccd hne S1On tags 


emphysemay and fibrosed 
bronchial olsanid 
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("ase ot SILICOSIS complicated with 
tuberculosis (six weeks before death 
Note the area of fibrosis in the right 
npex, With cavity formation; the long, 
narrow heart shadow; the diffuse 
mottling throughout the remainder of 
the lung fields 





Note the pigmented nodules 
(>| fibrosis: also the tiubereulous 


hoe] ana Cavities 


ve 
a itll 
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Figure 4 was produced from the 
roentgenogram and specimen of our 
first case of silicosis. This illustrates 
the massive type of fibrosis. The 
connection between the X-ray appear- 
ance and that of the pathologic specimen 
ean, it 1s felt, be readily appreciated. 

The lungs in this case bulged out of 
the chest when the thorax was opened; 
the pleura was very much thickened 
and was strongly bound to the parietal 
pleura with adhesions. The lung sank 
in water. It cut with much resist- 
ance and grating. The majority of the 
lung was non-air holding. ‘The tra- 
cheobronchial glands were thick and 
fibrosed. The microscopic sections 


> | 
. 


show searcely any areas of lung tissue 
approaching normal. ‘The fibrous tis- 
sue was massive. Much pigment was 
present throughout, but chiefly around 
the vascular channels which showed 
sclerosis of the vessel walls. No tu- 
berculosis could be demonstrated in 


— 
DIS Case. 


The silica content of this lung can 
be seen by reference to No. 124 in 
Table 1. 

Figure 5 illustrates a combination of 
types land 2. In this case, there was 
widespread involvement by tuberculo 
sis with cavitation. The massively 
fibrosed areas were almost completely 
dissolved by this process. ‘The lungs 
were bound to the parietal pleura. 
30th upper thirds of the lungs were 
occupied by large cavities surrounded 
by extremely dense fibrous tissue. 
Portions of the lung floated but showed 
nodular fibrosed areas with nodules 
palpable. The roentgenogram in this 
case was made at the time of examina- 
tion six weeks before death. The 
‘avity formation then present can be 
noted. The corresponding area of 
the opposite side as previously re- 
marked was also found extensively 
cavitied at autopsy. 


The silica content of the lungs in 
this case is indicated under No. 323 


t) mit). 





























BOOK REVIEWS 


WorkKERS’ HEALTH AND SAFETY: A STATIS- 
TICAL PROGRAM. Fy Pobert Morse Wood- 
bury, with the aid of the Council and 
Staff of the Institute of HKconomics. 
Cloth. Pp. 207 with index. New York: 
The Macmillan Co., 1927. 


This book, which covers a very wide 
field, is afair statement of many things 
that 


being accomplished inadequately at 


that ought to be done or are 


the present time. It will prove dis- 
appointing to those in medical control 
of industry in that it contains little 
indication of how to do the various 
things cited as imminently important. 
For example, in the summary we find: 


lor health protection, six types of sta- 


tistics are required. (1) To measure the 
prevalence of physical defects, data based 
upon physical examinations of workers 
and analyzed by occupation and industry 
are needed. (2) To measure occupational! 
morbidity, statistics of sickness should be 


based 


absences from work clue LO 31 kness or upon 


available, either upon records of 


records ot sickness kept In connection with 


henefit funds or health insurance: and the 


1 


number of CAaASeCS OL SICKNESS should ve Tre- 


lated to the number of cases exposed to risk. 


These data should be analyzed not only by 


causes of sickness, but also by sex, age, in- 


dustry, and occupation. Special statisties 


on the prevalence of specific occupational 


disease, so-called, should he colleeted. 


(3) To show the responsibility of occupation 


over disease and death, further. statisties 


of occupational mortality are required. 


Kor sound conclusions the deaths in each 


occupation should be compared with the 


4 


population at risk and analyzed by sex and 


age. (4) To show the prevalence of health 


hazards, statistics are needed on the extent 


to which materials or processes, for example, 


the spray-coating process, known to involve 
health hazards are used. (5) On the sub- 
ject of methods and policies of health pro- 
tection data are required, for example, to 
show the prevalence of health examinations 
in industry and of industrial clinics, the 
extent to which preventive treatment is 
made available to workers in industry, and 
the value of each such method of health pro- 
tection. Finally, (6) to test the results 
and progress of prevention, comprehensive 
records of sickness and mortality, compiled 
in a uniform manner from year to year or 
over 10-year periods, are required; they 
should throw light upon changes in preva- 
lence of defects, in incidence of sickness, and 
in the trend of occupational mortality rates. 


Those now in charge of health de- 
partments in our large industries will 
agree readily enough that such items of 
information would prove interesting 
and profitable. Indeed, the mor 
thoughtful industrial physicians have 
known all these necessities for a long 
time and their need is not for lists of 
what should be done but for construc- 
tive suggestions as to how to do it. 
The technic of gathering reliable mor- 
bidity figures in industry is both difh- 
cult and expensive. In the neighbor- 
hood of Boston I know of but twe 
firms which are making a successful 
start at such a task. 

Doubtless the book will have util- 
ity as a “program” of things that 
should be done and as a critique of 
what has been done but badly in the 
past, but as a constructive basis for 
actual work industrial physicians will 
not find it impressive. —C. K. Drinker 
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THE MANUAL OF INDUSTRIAL SAFETY. By 
Sidney J. Williams, C.E., Director, 
Public Safety Division, National Safety 
Council; Formerly, Chief Engineer, Na- 
tional Safety Council; Chief Engineer, 
Wisconsin Industrial Commission. 
Cloth. Pp. 197 with appendixes and 
index. Chicago and New York: A. W. 
Shaw Co., 1927. 


The author presents the subject of 
industrial safety from the administra- 
tive standpoint. The major portion 
of the book deals with safety organiza- 
tion and methods, rather than with 
problems of mechanical safeguarding. 

“The basis of the safety man’s 
job is this fact .: that the men 
and women who work for a manufac- 
turing company, a mine, a railroad, 
or other employer are the most valu- 
able assets the company has and that 
their safety, comfort, welfare, and 
good will are essential to the company’s 
success.’ Unless the employer  be- 
lieves enthusiastically in safety work, 
the safety man will be unable to ac- 
complish much. 

Problems of industrial safety in- 
volve engineering skill, but, to a 
greater degree, organization and edu- 
eation of the staff and employees. 
The safety man cannot carry on his 
job alone. He must have the close 
co-operation of his associates. He 
must be diplomatic. Above all things, 
he must secure the co-operation of the 
departmental foremen. ‘The men look 
to their foremen for leadership and the 
attitude of the foremen toward safety 
work will be largely reflected in the 
attitude of the men. By acting as a 
friendly adviser to the foreman and 


Vol. 10 
No. 8 


recognizing his authority, the safety 
man can do much toward gaining 
co-operation. 

In the first part of the book the 
author discusses the many problems of 
administration. The procedure to fol- 
low in organizing a safety campaign 
and the value and organization of 
safety committees are discussed. 
Several chapters are devoted to safety 
meetings, publicity work, and com- 
petitions. 

In the chapter devoted to safety 
inspections a valuable general check 
list of things to look for is included. 
In addition to this general list, special 
lists for specific industries are given in 
an appendix. 

The fundamentals of accident re- 
cording, accident statistics, and 
methods of computing accident rates 
are given briefly in one chapter. It is 
perhaps unfortunate that more space 
is not given to this important phase of 
safety administration. 

The fundamental principles of me- 
chanical safeguarding are treated 1n 
the second part of the book. No at- 
tempt is made to give detailed informa- 
tion on construction of safeguards or 
on methods of protection for specific 
industries or machines. ‘The scope of 
the book does not permit it. A 
valuable chapter in this section deals 
with accident prevention through 
proper planning and construction of 
the factory. ‘The value of early con- 
sultation before construction is started 
is pointed out.—Theodore Hatch. 
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SJooks received are acknowledged in this column, and such acknowledgment must be 
regarded as a sufficient return for the courtesy of the sender. Selections will be made for 
review in the interest of our readers and as space permits. 


INTERNATIONAL Cuinics. Volume _ IV. lustrations. New York and London: 
Thirty-Neventh Series, 1927. Cloth. Harper & Brothers, 1928. 
Pp. 309 with index. Philadelphia and 
London: J. B. Lippincott Co., 1927. DIABETES: [ts TREATMENT BY INSULIN AND 


Diet. A HANDBOOK FOR THE PATIENT. 

: , By Orlando H. Petty, A.M., M.D.., 

CONVALESCENCE, HISTORICAL AND PRAC- AAD rf oo os , 

a . K.A.C.P., Professor of Diseases ol 

TICAL. By John Bryant, M.D. Cloth. \ ET ' a} - Mad; 

it al tek be. ae Naas Metavolism, Graduate School of Medi- 
Pp. xvi, 269 with index; illustrated. New ie as a 7 rs 

York: The Sturgis Fund of the Burke cine, University of Pennsylvania; Physi- 
sy & 5 “P1S ’ Oo ie ) ; . . " . ‘ » wae 

Wicestadintin 097 clan in Charge of Departments of Dis- 

‘@Q) ) ys Ps : ae 7 ° . 

' eases of Metabolism, Hospitals of the 
Graduate School of Medicine, University 
O syilvania, anc iiadelphia Gen- 

f Pennsylvan ind Philadelphia ¢ 
eral Hospital; Consultant in Diseases of 


HANDBOOK ON Dinr. By Eugene BE. Mar- 
covict, M.D., Formerly Assistant to Pro- 


fessor von Noorden in Vienna; Instruc- Nutrition and Metabolism. Shriners’ 
. ) ee Se ae pe yee nietatment : . 7 ae 7 
tor, Post-Graduate Hospital; Assistant Hospitals for Crippled Children, Phila- 
ie “ ’ eTelan > VO cava lnc. . 7, | _s ’ 
Attending Physi on, Roosevelt Ho; delphia Unit. Fourth revised and en- 
pital, Out-Patient Department, New larged edition. Cloth. Pp. 155 with 
: . , : 999 , m o> - . : : : . ; jel 
York. Cloth. Pp. vin, aged with index. index. Philadelphia: F. A. Davis Co., 
Philadelphia: F.-A. Davis Co., 1928. 1928. 


Wuat You SHounp KNow ABOUT HEALTH MrcHANICS AND CHEMISTRY OF THE HUMAN 


AND Disease. By Howard W. Hag- Bopy. (A Sequel to ‘Colonie The 
gard, Associate Professor of Applied apy.’’) By O. Boto Scheilberg, New 
Physiology, Yale University. With an York City. Cloth. Pp. 44 and illustra- 
introduction by Yandell Henderson. tions. New York: Schellberg Institute, 
Cloth. Pp. xin, 5388 with index and il- Inc., 1928. 


Fifth International Medical Congress for Industrial Accidents and 
Occupational Diseases 


Budapest, September 2 to 8, 1928 


dent, Dr. Tibor de Verebély, Professor at the University; Vice-President, Dr. 
William de Iriedrich, Professor at the Universitv: Seeretary-General. Privat- 
dozent Dr. George Gortvay, Section Chief. | | 

The National Committee for the United States has been created and con- 
sists of the following: Dr. Volney 8. Cheney, Chicago; Dr. R. W. Corwin, 
Pueblo: Dr. Kugene |. isk, New York: Dr. Otto P. Geier, Cineinnati: lr 


The Executive Committee of this Congress consists of the following: Presi- 


Leonard Greenburg, New Haven; Dr. George M. Kober, Washington, D. C.: 
Dr. W. J. MeConnell, Philadelphia; Dr. Lloyd Noland, Birmingham; Dr. 
Francis D. Patterson, Philadelphia; Dr. George M. Priee, New York; Dr. 
Krank L. Reetor, Chicago; Dr. Wm. A. Sawyer, Rochester; Dr. Henry F 
Smyth, Philadelphia; Dr. C.-i. A. Winslow, New Haven; and Dr. Emery R. 
Hayhurst, Columbus, Chazrman. 

Addresses already scheduled by various prominent Europeans inelude the 
following: Prof. J. Liniger, Frankfurt a. M.; Dr. F. Zollinger, Aarau; Prof. 
K. 8B. Lehmann, Wurzburg; Sir Thomas Oliver, London; Prof. J. G. Sleeswijk, 
Delft; Prof. Jétten, Minster; Prof. Koelsech, Miinchen: Prof. Julius van der 
Hoeve, Leiden; Prof. Dr. Stephan Jellinek, Wien. Also lectures are scheduled 


7 e 
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to date by the following: Prof. Salvatore Diez, Roma; Dr. C. Poenaru Caplescu 

and Dr. Presbeanu, B ukérest: Prof. Theodor ‘Sommerfeld, Berlin; Dr. Lorenz 
Bohler, Wien; Prof. Dr. Quensel, Leipzig; Prof. Dr. C. Marcus, Breslau: Prof. 
Dr. Molineus, Diisseldorf; and Sanitiitsrat Dr. Alfred Peyser, Berlin-Char- 
lottenburg. 

Addresses and lectures are wanted from American physicians, dentists, and 
other specialists in the field. Such are requested to get in touch with the Chair- 
man for the National Committee for the United States, Dr. Emery R. Hayhurst, 
Hamilton Hall, Ohio State University, Columbus, Ohio. General invitation 
is also extended to attend the Congress which will be arranged so as to co- 
ordinate with the Deutscher Naturforscher Tag to be held in Hamburg, and the 
Orthopiidenkongress to be held at Prague during the month of September, 1928. 


Fourth International Session of the Permanent International Committee on 
Occupational Diseases 


Lyons, April 3 to 6, 1929 


The questions on the agenda of the Session are as follows: 

|. Silicosis (three reports: etiology, clinics, and legislation); a general report 
dealing with forms of pneumonokoniosis. 

2. Cataract of occupational origin (two reports: etiology and clinics). 

3. Endocrine system and forms of poisoning (it 1s intended to furnish under 
7 heading a single report to be intrusted to three experts). 

Communications relating to results of inquiries so far unpublished. 

Finally, if it is found advisable to include another question on the agenda, 
the subje ct chosen will be the problem of occupational disease statistics. 

Prof. Etienne Martin, of the Institute of Legal Medicine of Lyons, in col- 
laboration with Professors Agasse-Lafont and Kohn-Abrest of Paris, with the 
approval of the executive will designate the experts selected to present reports 
on the set gp before the Session. 

Requests for all further information should be addressed to Monsieur le 
Prof. Etienne Martin, or to the Secretariat of the Committee, Hygiene Service, 
International Labour Office, Geneve 


List of Members 
Present Members Members Proposed 


President (Italy) 
Prof. Devoto (Milan) 
President 
Prof. Pieraccini (llorence) 
Vice-President 
Prof. Biondi (Siena) 
Prof. Monti (Pav.a) 
Dr. L. Carozzi (Geneva 
Secretary 
Dr. Vigano (Milan 
‘Treasurer 
france 
Deceased Prof. Martin (Lyons) 
Prof. Agasse-Lafon: (Paris) 
Prof. IXkohn-Abrest (Paris) 





elgium 

Dr. D. Glibert (Brussels) Prof. Malvoz (Liége) 
Dr. Stassen (Liége) ° 
Prof. Hermans (Mons) 
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List of Members (continued) 


Present Members Members Proposed 

Netherlands 
Deceased Dr. Heyermans (Amsterdam) 
Dr. Kranenburg (The Hague) 


Great Britain 
Sir Thomas Oliver (Newcastle) Prof. Collis (Cardiff) 
Sir Thomas Legge (London) Prof. Prosser-White (Manchester) 
Dr. Bridge (London) 


Germany 


Prof. Hahn (Berlin) Prof. Koelsch (Munich) 
Prof. Teleky (Diisseldorf) Prof. Thiele (Leipzig) 
Prof. Holtzmann (I<arlsruhe) 

Austria | 
Prof. von Schroetter (Vienna) Prof. Sternberg (Vienna) 


Dr. Brezina (Vienna) 
Switzerland 
Deceased Prof. Cristiani (Geneva) 
Prof. Zangger (Zurich) 





Hungary 

Dr. Szegedy Maszak (Budapest) Prof, Friedrich (Budapest) 
Czechoslovakia Prof. Loewy (Prague) 
Norway Prof. Lorange (Oslo) 
Russia 

Deceased Prof. KXaploune (Moscow) 

Prof. Kagan (IKXharkoy) 

United States of America Dr. Alice Hamilton 


Prof. Hayhurst 
Prof. C. K. Drinker 


Canada 


Deceased Dr. Cunningham (Toronto) 
South Africa Prof. Mavrogordato 
Australia Prof. Robertson (Melbourne) 


Dr. Badham (Sydney) 





Japan Dr. Kose (Tokyo) 
Prof. Teruoka (Kurashiki) (Okayama) 





Convention of National Nursing Organizations 
Louisville, June 4 to 9, 1928 


[Industrial Nursing will receive its share of attention at the meetings held 
by the Industrial Nursing Section of the National Organization of Public Health 
Nurses. ‘“‘ithies in Industrial Nursing” will be the topie at the luncheon of 
that section on Thursday, June 7,at the Brown Hotel;and at the meeting which 
will precede the luncheon the subjects will be “Nutrition Work in Industry” 
and ‘‘Adequate Preliminary Training for Industrial Nursing.’’ 

Information regarding details of the convention can be obtained fromthe 
American Nurses’ Association, 370 Seventh Avenue, New York City. 


J. 1. H. 
May, 1928 





